Since the development o£ neonatal intensive care, reports have increased describing iatrogenic lesions resulting from the increased use o£ indwelling catheters [3, 16, 19, 22, 23] . It has been found, for example, that the injection of potentially harmf ul Solutions into a malpositioned catheter may result in severe vascular and tissue damage [12, 25] . Several severe necroses were described following the injection of THAM for treatment of acidosis [9, 13] . A recent report by KEUTH [10] , who used X-rays for control of catheter placement, indicated correct positioning of the catheter in the vena cava in only 29% of cases. In 65% the catheter was situated in the portal vein sinus. Similar observations have been made by several other investigators [2, 11, 18] and correlate with our experience. Most recently ROLOFF indicated that in his study 50% of the catheters were in the portal vein System [17] . In his group 8 prematures who had previously been treated via umbilical catheterization developed partial or total portal vein thrombosis. Four of these children suffered from massive bleeding from esophageal varices. Recently, we treated 10 children with prehepatic portal vein obstruction. In order to evaluate the etiology of the disease, we reviewed their birth history.
l Subjects and methods
Ten patients with pre-hepatic portal vein Stenosis have been recognized during the years 1968 to 1974. Six of them were boys, four were girls, the age at the time of diagnosis ranging from 3 months to 6 years 2 months. Seven children had esophageal hemorrhages, in three of which massive hemorrhage led to the diagnosis. The youngest child with esophageal bleeding was 17 months old. In four children transthoracic ligature had to be performed for treatment of massive hemorrhage, one other child died from massive bleeding before an Operation could be performed. The primary sign suggesting this disorder in the other children was isolated splenomegaly without liver enlargement, often accompanied by abdominal distention or recurrent abdominal pain. Splenomegaly usually was found during the second or third year of life. The esophagograms of 8 children showed wide spread esophageal varices. In all cases the diagnosis was confirmed by splenic venography. Histological examination of the liver revealed a slight fibrosis in 7 cases, possibly due to a septic hepatitis in the neonatal period. The perinatal history of the ten children was studied.
Results
All children with portal vein obstruction had complicated birth histories and all had been in hospital care during their neonatal period. The pathologic findings are summarized in Tab. . In five patients an umbilical infection shortly after birth is presumed to be the cause of the portal vein obstruction. One premature who had severe birth asphyxia and a respiratory distress syndrome may have acquired the portal bed block äs a result of the injection of THAM into the umbilical vein cathei?r. Another premature, also suffering from RDS, had an exchange transfusion for hyperbilirubinemia by an umbilical catheter. In all other children, no umbilical vessel catheterization had been performed. Three newborns were hospitalized for noiiumbilical diseases.
Discussion
No exact Information is available describing the relative frequency of extra-hepatic portal vein obstruction following neonatal umbilical disorders. The few prospective studies developed to answer this question are not statistically reliable because of small sample size due to the rarity of the disease. THOMPSON [23] reviewed 493 cases after exchange transfusions and 86 children after umbilical sepsis and never found a case of portal vein Stenosis, nor did DEVENS [5] after a reexamination of 202 children who had exchange trarisfusions during their neonatal period. ERKAN described one case of extra-hepatic portal vein occlusion when reexamining 155 children who had survived treatment with indwelling catheters for long-term infusions through the umbilical vein in the neonatal period [7] . The association between portal vein Stenosis and neonatal umbilical complications has generally been accepted. Only AUVERT [1] and DOLECKI [6] suggest that the condition is primarily due to an inborn developmental anomaly.
Conclusions
Portal vein obstruction in childhood has a poor prognosis because o£ the frequency of esophageal varices and subsequent hemorrhage. The following suggestions may be helpful in preventing this iatrogenic disorder: 1. In birth asphyxia the peripheral umbilical cord should be cannulated and an umbilical catheter avoided whenever possible for injections of potentially sclerosing Solutions. Aii injection should never occur into the peripheral umbilical artery. 2. Na-Bicarbonate appears to be less sclerosing to the vascular wall than THAM. Buffer solutions should be thoroughly diluted and injected slowly in all instances. 3. Long-term infusions through an umbilical catheter should be performed only in extreme cases when no other route is available. The position o£ each catheter must be checked by X-ray immediately after insertion. 4. Reexamination of at-risk children in the 2nd year of life can often establish the diagnosis before an esophageal hemorrhage has occured.
Summary 10 children presented pre-hepatic portal vein obstruction during their first 6 years of life. 8 of them had massive esophageal varices, l died from acute esophageal hemorrhage. The perinatal history of these children was studied (Tab. II): All of them had an abnormal birth history and all had been hospitalized during their neonatal period. 
